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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device high in 



display definition at a low cost. 



SOLUTION: This device is provided with a substrate 10 having a TFT 12 and a 
pixel electrode 16 which is connected to the source electrode of the TFT 
12, a substrate 20 having a pixel electrode 22 which is arranged so as to 
face the electrode 16, a middle layer 30 which is arranged between the 
substrates 10 and 20 and has coitimon electrodes 32 and 34 that are 
independently driven, a first liquid crystal layer 4 6 provided between the 
substrate 10 and the layer 30 and a second liquid crystal layer 48 provided 
between the layer 3 and the substrate 20. The electrode 22 is electrically 
connected to the electrode 16 through a conducting section 36 formed on 
conductive spacers 42 and 44 and the layer 30. The layer 46 is driven by 
the potential difference between the electrodes 16 and 32. The layer 48 is 
driven by the potential difference between the electrodes 22 and 34. 
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1 Sl^H 2 <7)Jti»ltgStcM t T?im«JtCi^$ ixT I ^ 
S . o^ttSPWtc J: O . Ill ai^H 2 iOB^mSii: 

1 OH^fiii:m2<^B^ffii: 

V^^S^&t/EISSr^JtS^iftT', H 1 ai^SI2c0B^ 

mmim^iizmsiX'^^. i-fzifi-^x. ^p^s-isii-r 
^4cieatfoffl[S^fl^a-C'S>oT, mieii 1x1^^2 

[00161 ma^e\,ztm(r>^mziiix\i. m 1 <os 
fc . n 2 <omi.er>—ijcr>Mzm 2 commw^m^mm- 

II 1 iosaoitciuie^ 1 i^B^^sftc 1 : 1 izm^m 
izmm^tu-z^ 1 cmm^:^^-'m^mm-i>TM 

«iriemicoSS±{c?8to%-fe;i^S<:ffl«Oi/-;uyN':?- 

i^SrM^-f 1 <o->-fi^\m^iMt . msm 1 osi 



?>Xo izm^ 1 iwe^ 3 cornet i:m^iLX 
^mi<r>mi[jLmt. fneii3c7)a«<oxyu-7}^-;usp 
±{cmna^i<o»mtt^^-imti : itc^fi<j(3it 

gg?iX7tS2c03»«ttX'<.— rgfSrJgfig-rsigi:. M 
P*«l!nEII20®S;ttX'>^— <fPtl :: 1 {C^WtC^g 

:^^xim2(7m±j:mt. mmi<^mLtmtim3 
er)mwLtcr)mzm&i:&.XLrzik. mxmi:m±-rhm 
i<r>^ixj:mt, mm2<omLtm?^3(r)mwLt<r> 
mzm^i:m.Lt:m. i^x^^m±■t^m2cr,i^^J: 

[0017] m^nzimco^mzxtm. m i crm 

tS.<r>~:f^cr>mi>zm l coaSlSiS¥, &X/msim 1 coBsg 

t . m2<^mm<r>-'ij(r)mizm2 <^mmmmmi:mmt 

SXSt. m3£0»«coWBotcB3g«Smci •: HcSt 
^6<Iiteig^Sftc;^;l^-*--'l^SfS:J^fi!t-f-SlSt , Buia 

ii2oa«±{CBfneii2c?5BSi«:«BP(ci : itc«mw 

t=««gSii:r^m 1 iO^mx^—t^afSrJg^fSlS 

b . mm 2 <r>mLtf,zm^B^>vm^(r>iy-i\^j-<^ - 
m^^— '?-i¥*^iiriax;p- ^-/usfii 1 : 1 tm-r 

■ ■5.J:etc:Miam2<?D»:KfcBaiBII3iOS«fc5r»;^i^S:T 
■6 IS 1 cOffiitiS i: , Mien 3 £0««cO;^;P-|t-;U± 

icHtnamito^mtt;^'^.— ^(ci : itsmwtc^^ 

^f\:t^m2ffMW&:^^-^i:m^-thTMb. 

2 (r>i^-)vmmTMt , ffirias 1 <?5B^fliP*'' 
m^2<r>mm,^x^—^i,zi -. nzm:Si.mzmm- 
sj:-5t=. flineigioaiRi:fneii3<^s«fcs-ffl;?i\ir 

Tl.m2cOffl3iISt, l!Uiem<7)a:KtHifien30« 

aAisi:. ms^2<r)mitmmm3<r>mntcr,mz 
m^^^Ltitk. ^□€-*t±-ri.ii2<oaAis 

[0018] eRx/7 izmwLt^m&m^mcom 

[0019] t§^8iZsm(7)^mzJ:tHi. t 

i>2m<^mm^tifzm&mt, mti2m<^m&m<7>-y: 
(^m^m<r>—:f}Co±m<>zmft3titim 1 <om^mmm 
t , mi-:fj(rim^Bm<r>m^<r)^mi,zmiff>ti. frian 
1 oBigm«iSf t <7)fa-c-tifiii€: jg^-rsm 1 cojt(*im 
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^MK^:miim.x'iE3.mr^z-rh:it ^Wfat-rsaE 

[0020] fB*Jl9t;:IE»c056HH{wJ:ix{f. IS*«8 

t 0 0 2 1 ] iS^l Ot:ia«!«O^B^(Cj:ixtf, If^ 
[0022] ii^:®87!;M 1 0 IcieKOJRH^B^^^SiO 

[0023] if*« 1 1 tziem«o^BH(c ^ 'y'tj:<^ 
fc 1 2 s iT.^>:fflEfBJs t . i-na 2 Ji<^?gsJio- 

mu—-n<nm^^cr,mj<r>±m\,zm.n(>ix, friem 

(t'oii^>:m2<oB5gmspfc. B?riefi!i:&<7)jgB^B®<ofl!i:s- 
<^±®{za»t^.it, fnem2<oHaimfliSfi:«oraT-mfii 

^^tcm^n, B5nex>f •yf->'^«^<;oy-h*«iir 

tec/- htltcSi^^ii. 1ljl5;^-f -y^^-^fg^tOKU-^ 

1 au^iS2o®^^s-iia!LTffii!rr&?sa^ 
^ffix-ftoT, iiriesi<^itifii^©tjj:t;rHfnes2<o 



mf^mmi,zni^--:^y^tLX\>-^h:it^'9^mt-rhm 

[0024] 1 1 \.zvdM(r>miumymmziix 
w&(omm^%^zmim/^2<r>n\^mM<nim.i: 

WiM-ti,:Lttf^X'^^, 

[0025] mim 1 2\,zm&<r>^mi,ziix\t. 'y^j:< 
fc 1 2 m(7^wm $ titzmam mrie 2 m<^mim<^ 

1 iOB^fiiafi: iO!aT-^<2ms:}^«-r-s.m 1 <nn^ 
fiifc, Bufes/i$tL7tft!!*-<?5?aB^Ji^>-:^io±ffi{ciS(t 

iifL/tm 2 c7)BlgttffiPi: . B!neffll^r<0ffliH^B®<0ffi*-O 
±atcigft^.tt, |!rf£H2cOB3gmfliSft^7)^T'^fiiJ| 

m^^t<^^-^\,zmft:.ixrzx^ y^y^m^^^ 
L. fria^'f •y^:^^^^^oy-x*<mFie«-m(7)B^ 
Hfliex-f -yf-^^/si^crjy-^h^ifirie 

ii^mm^mzmm^tif::^^ -y^yi^m^mtmsi^ 

tx , firiem 1 2ai^m 2 <osftia]iESiian«u'Op t (su 

«ooN/o F F:ymtmim:fi(r)m.^Bm<r>o N/O F F 
ms^ti:m.^$-txnyr:-r&zti:!imt-thm^B^ 

[0026] ifi*^ 1 2 tCiBac7)^B^B«S^S^iBiJj:fi- 

[0027] 1 3 iClBat^SEBfltr iixif, 

1 Jb^ 3 CciSi8<^?Ra^5^S-C'* o X . mumm^ti 

[0028] 1 3 (3ieaw?SB^B^^ss(i . 

[0029] ii*3S 1 4 {ClBKcO^BBt: ifUf . 'J'-^j:< 

ti,2mcom^mt. ^m^ammi.znmLxm-f^tifz 
mmrnmrnt. ^m&mmizmmmm^izn\^Lxmf 
^ti. mmmmmmt<ofsx-mmM=s:m&-ri>mwLcr) 
M\^mmt. s:^-r-s.?BtB^BSis«s2r«i$ci;t, ^m^sm 
mi*:mizKmttiimiRWL^i}'m^j:i^Mm.wi^Bm^ 
sttjv^T, m^^m^Bmmtm(^mm:fj\^izm^^&n 
SLcommm,mi:mmLx^imm>wsc<^^^ -/^y'^n 
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[0030] m^m 1 5 izMmco^mzxtiif. n i o 
, m2«os«t, friemiwsffifc 1512^2 cos 

tifzf^ 1 c7)4'SJi t . MfSm 1 £OS«^i: hJIEII 1 co^^^ 

mm 1 <7)^mmwi.bmtm2<7)tp^wi<7)mizmft:> 
iitim2co'pmmb. msmi<r>'pjsmm.bm^2(o 

4>iaiS b cr>mzmSi^tit:m 3 <0?jSSJi b HuiaiS 2 co^f 

s^fc fnem2 t cos(;i2a$ixit|g4 

St^/^ti®JR-r*m2?KSa5i: : mieil204'S*:Kt 
linSII 2 cOSffico^t^Sft '?>iTJtm 3 co^Jia^ k , lifie 
Sg 2 0«t>raSffi b mm 3 (TjcfEIJl i: ^OftltciegS ilJt 
H 5 c^fESa i: friem 2 k HirISm 3 04>SJi t CO 

sjciagsix/iii6<offis^i:fi5riem i at/ii2<ofe 

«^ i: tip's: m 3 <Ofe«^ $r y-c {i©iRf I. m 3 
fS^aSP k 1 , MieiS 1 cOS«*>'mif em 1 co?gH^B«fflI 
Sl<?5?gaJli:S2cO?gfBS$-ISHl-rS!ty5COmi 

c^jz.^ ■y-i-^'ym^ub. f^3<r>m^nmbf^A<nwL^Bm 

5riBi&-r43t*bcO»2<0;:^'f -vf-y^m^Sfi; , IS5<0 
7B[Siitm6<7)JSa/i5:l®J-r^.Jtrt<om3<0;^-f -yf- 
>-^^3^^Sf k L , mm 1 <:OS«*5t5iEm 1 cOJSEfi 

^sp<o v-xfc«.'<?fifgg$tL!tm 1 crmmwmmi:^ 
Vi^i<r>^^m.ti^mm2<7)m^m{z-7h^) 
^ :^mzwM.^titz^2<m^^m^i^^^L. mmi 
<r>^^mi)^mm i (o?Ka«fiiom i <os*r6i«fiik fris 
m2<^m^^m(nf^2<r>n\mmb^^L. ifnsniio 
B^fliSk mries 2 ioB^mffii^k ifimmii,zmm^ 
it. itriem 1 <^t}'H««*'*ttriem3«7)jgB«BiHiat=:'7 h y 

i.z^'^im.^titz'^sffmmmmi^L. mm2<7) 
^mimm''mm^<^m.¥emmt,z-7 v u 9xmz^^^ 

ixfzV^ 4 coHSHSiSSrl- L , m%m 2 (O^^Mifimi 

n 3 cojBtfaSffliwm 3 co^tr^imii k H?ifeig4 <o?sa«fli 

coll4iOjt[6iSffik?r*L, HinEII3c0H#lgfiiPk8!f 
fSm4<OH^mfli»k3&J«S%Wtc«g!?ix. i)(ri2B2cO 

'4'Ei««*«t>nem 5 o^sjmstc-? h u x^^ttiEa? 

tt. m3(n:K-[ -,^>ym'?-m<r>v-xi,z^^iim^1x 
:^cm50B^msaf^*L. H>n2m2£OS«*«|?IBm2 

sf^r^-u, mm3<r>'¥^ti^mms<r>m:^Bmm<r>Wi 

5 costipiigfigk mi Bl? 6 <?5?S[a®ffl|£^m 6 <r>ti^mmb 
B!nem5<OB^«ffi8fkHinam6coW«^ffiSf 
k3&««g§\Wi:gf«i$nTi^Sc: k i^b-t^m^Bm^ 



[003 1 ] 1 4;1jS 1 5 \,zimer)m.^Bm.9rM 

S^l.fefi£:«-<03t^RIW'l.1SStc0SS-*LTt^ 
4. Klrt-Sfe«Offl;^ii-^{cJ:'?, *7-^S^5-^|gk 
•tStcOT'fcS. fpy;iJf. ^-Klt^-KcOJ®^(c 

(i. mtrh-^^^ix^'tuiF. ji. «k-rs::k{wj: 

rJ'. -fXD-k-rSCktciO, 7yU;<?5-^$r»r«e 
k-r2.tcOT'*S. 
{00321 

<?om 1 (7y^m(rmmi,z^hw.^7r^mz':>\vt:mm- 

[00331 01 :7^^05{i. -?-^l-eix^cO^Bjc7)|| i 

(o^'nmm\>z^hmi^m^m.(r>i(m(r)--m^mmi 
\,z7F:^mmz'hh . 

[ 0 0 3 4 1 0 1 tc^ LTtfSfl^S^BJi. 1 B««5t:: 
mil OitcmsnTt^-f y^Vrf^^^k LTissg-r 
-&TFT1 2. SU^SKj^fi (Cs) ffl^l4Sr^L 

x^^h, csmmmiA<r>±.{>z\i.mmi5iifLx 
m^i,z-7 h u 9 ::^mzm^^titmm^ 1 6*Jift(t 

/^ixTv^s. TFTi 2(n^-V'mmi. H^L-^tV^ir' 
{cS«e$ix, V-:^mmt. B^^I 6tcSlgg$ixT ' 

[0035] t.fz. m^mTmmt. mn otc^tisis 

S$i^^tS«2 0Sr*UTV^S. C:i0^2 Oti. IB 
SgftCvh 'J^;^ttt:mSiXJtB3g«S2 22:*LT 

[00361 S/^tc, 0kS«2 0k£OraicieS 

§iTJt4'ISI®S«3 0J±. ^(mmznt^mM. -TKcti 
•fen^:>^fii32. 34$:*LTV->?.. Ccon^:^^ 

3 2, 3 4(i, ^ti^tmmmmie. 2 2i,zMj^-ti 

,>^3 2, 34k{4mmWi=ite»$itTV%i,kkt 

{=, mm,^mttzj:^xm^^tifzmm&3 6i:^Lx 

v^S. 3^:>^Si3 2, 3 4<i, -eix-f^t^^t^v^n 
[00 37] -S-LT, TFTI 2<7)V-xmMb. 'Pm 

mrn^s 0 crmmm seb ^ms\mzis^m-r^ bbi> 
iz.mmiob 'p^mm sob cr)mizm^<r>m<om$. 
imm.-rimm,^:^^—^4 2i}mi,f^ti.x^^i,. t 

tz. 4'BiiS«3 0<^SaSS3 6kBmi:Si2 2k5rm 

fmizmm-th bbuz. mc^ b 'pmrnms. sob 

<?DiaiCB)f^<0«@<^SBS?r?g^-r-5.^m;^'^— »f 4 4 *i 

mni>tix\,^?>. :i<^mm's.:^^—i-ii. n^nmzo. 

•2.TFT1 2±Cfi[gL.TV^?.. LfziPr>X, TF 

T 1 2 <o y k mmmm 2 2b i)<ms^mzmm^ 

ti. B^fiil 6 kB3l^2 2 bti^^mi>z^^mz 
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4 6 , Rx/mc^ t 'i'mmm. sot co^tistt ii>ti 

10 0 3 8} m2l,zmLtim^^^mii. muz^L 

rzm^Bm^m.tmmi>z. tfti2, csffl^i 
4. immi 5. Rxmmmmi ei^-t^mLi o 

®^«i2 2 5:*-tS2«2 0i:, o^yfBms 

s®««3 0 1 <7)ra(caft^>ixJtii 1 (Dmram4 6 . R 
i/mL 20 1 ^^mmR. sot cr)^f,zWi\,-tt,tifzm 2 n 

S[ail4 8^fii;lTV^S. 

[0039] ^mttX'^— 9-4 2\t. ««1 OlZgft^. 
*i3tH3RtMil 6±i~l6ft^>ix. SSiigPS 6 tB^mfli 

1 6 1 $-^^fi<>{c®g!-r s . ^i;ttx^-Hf4 4 (i , s 

«2 0{cl6(t4.^t7taf^fii2 2±tciSft'bfi.. ^jiSS 

3 6 1 Bsgflffi 2 2 1 -kmrn^mz^mth . u/c**-? 

T, TFTl 2<?DV-;^«fiifcB^««i2 2fc*^«;^e*i 

BS^ffil 6 tB««fii2 2 
m'm.\,ztm^ith.-t*£ir>%. H1<0TFTI:J:'5 2 
flgoBIK^2r|31i^tig»r^-S. ^ t h . 
[ 0 0 4 0 ] 0 1 3tZ^2(rS;Lfv:^B^^StwtJ(,% 
T{4. MW&.T.^-'^M. ^NMDISlcffiSt- &TFT 

[0041] 03 tc^LTtJSfl^^ati. 01 (w^L 

fdss^B^T^^t wmz^ T F T 1 2 , C sim& 1 
4. Rxmm^\^^^-thW^\ot. B^ffi2 

2$:*-rS««2 Ot. 3^>'«ffi3 2, 3 4.St;^® 
aS?3 6Sr*-t-&+S«^3 0t$r{ii.TUi.. 3l 

:L<mj^^^^w,t. ot^^ws^s o t 

OtSHc^tf^iXTtm 1 <m^mA 6 , RrfW^2 Ot^ 
S®S«-3 0 1 coSt;:^ft'^ii7tlS2«offl[H^H®4 8 ^% 

[004 2] S«il 0l-iS{t^.il7tCsfflmffil4«4, 

^<^C s ffl^ 1 4 1 S« 1 0 1 crm,z\i. SfiiiSTffl 
c7)^iSBfiil T^tiStfoil-O-^S. ^^c, TFTl 2, 
Jtl^C sffl^l 4 iB^fiil 6 i:c7)iatc{4. 1itW& 

FTl 20y-X«ffii:B^^l 6fc$:m^Wtcgi^ 
•ti>tz»i\,z. M%>mi^^z^',XM'^iXtz^V-9 ^ h 
§51 9*Ji5{t4.ivTV^5, 

[0043] 1?-4 2{±. S«[ 1 0 ICifttt^. 

iutB^Uffil bJdkZWL\thti^ ^3125 3 6 tB^m 



«[ 2 0 (c^tt ^.^T-fcB^nsi 2 2 ±{ci£{t ^>ix, ^aas 

3 6 i: mmmm 22 1 t:^%mz-mm-t . 1-7^*^0 

TFTl 2c7)y-x«@i:H*«fii2 2fc*il:m«) 
(cfi^gg^n. M^mfiE 1 6 i:ffi^«fli2 2 i: *^^et|ir 

mmmzmw^ti?>. -rt^hib. 1 ^iotf t(- i 0 2 

[ 0 0 4 4 ] 04 1:* L/iJgfaa^^Sti. TFTl 
2 , 1 6 Sr^S-rsSK 1 0 1 . BSmfii2 

2. Csffl^24, Rlfm^^2.2tCsfmM2 

4t(^^^zm'fhixtzimm2 5 $-*-rs»«2 0 1 . 

D^:y^3 2. 34, RJ/mm.US e^^-^^^^ 

mLsotimx.x\^i>, ttz, z<7)m^em^mi±. 
mLiot ^mmmL sot ^o^tcisjt ^fL/>:m 1 com 
^bMa 6 , Ri/ms.2 0 1 'pmmm^s 0 1 <mt>zmf 
t:>tifzm2cr>m^am4 8^mx.x\r^^. 

[00451 MW&:^^-^4 2 j4:.«« 1 OtC^ft^j 
iTJtTFTl '2cr>V-7.m&tl>zmf t>tl. ^jlg?3 6 
t TF T 1 2 i: 5r^6<Jtc^«!-r S . mm,&:^^-^^4 

4ii. mwL2 0(,zm'rhixfzmmmm2 2±.\zmt^ 
tL. mm^s 6 t'mm'mm2 2 1 i:m3ii.mzmn-th. 

Ltz-¥-oX. TFTl 2<7)V-xmMtm^m^2 2 1 

tfimmfjizmm^ti, mmmmi e fcB«««i2 2 1*^ 

«^WC|nll:fir{cJtl*$ixi.. f =5rt>*>, IflliOTFT 
C i "? 2 ^SoB^Uffi $• |5l^cc|g«rr S ztt^X'^^h. 

[0046] msRx/m4iz^Ltzm^0^mmzii\^ 
xii. csmmmim^^j:iToi,zj:-oxmm-^zt 

[ 0 0 4 7 1 0 5 1;^ Ltzm^Bm^imsii . r f t 1 
2. iiicocsffl«gi 4, i^mi 5, st^wsmfii 

1 6$r*-rSS«l 0 B««Si2 2. m2<0Csffl 
«S2 4, 3lffiiSH2 5 5rfl-f-SSK2 0i:. n^rVm 

S32, S4. Rv^mm^se^^-ti'P^mm^so 
ti:^x.x\^h. ^.ti. z(r>WL^Bwmmii. mwilo 
t f^mmmms 0 t(r>mzm^htirzm 1 <7)m^Bm4 
6 , Ri/m^ 20 1 'pjsmm^ sot (o^wfi^titz 

m2(?5?R^®4 82:fiBiTUS. 
[0048] ^mttX'"^-- 9-4 2 {4, S« 1 0 ClSft^. 

tutTFTi 2<^y-;<.mai±{;gft^.ix, «ass3 6 

tTFTl 2i:Sr«^Wl2«^-rs. 14 

4 (4 . S« 2 0 {zlSft 4>ix^>:B*«fii 2 2 iirgtt 

ix, «agi53 6 tmmmm2 2 1 i:ms!>mzmm-ti>. 

Ltzifir,X. TFTl 20V-xmeitB^l?fii2 2t 
B^Sfli 1 6 1 B*^S2 2 kT!;^ 

(CJ: 0 2ffl<^Bm«®^I^B#tc|garr-5.wi:*^T-#|.. 
[ 0 0 4 9 ] 0 5 Ltzm.^Bm.Tr^Wl.ziiWX'.t. B 

fg«ffi 1 6 Rxmmmm 2 2 (n^ix^ix\,zfim-th c s 

i:2r>^-thmmx'h^. z<r>2r>ff)C s<r>mm.i:^1x 
[00 50] 013{4. 0i;^lE05(c^t/>:?SS^ 
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1 30A-AS8T'«JBfUc8lr®(3itieUTV^i,, 

[ 0 0 5 1 ] lai 5C0 ( a ) aiX ( b ) ±j*L.^c 
1 5(59 (a> (±. ai;bSl4(CS^L.7tJ:-5tC. 2^0 
h*). SI 5<55 (b) l35{c5^L7tJ:dl=:. 2ScO 

[00 52 J HI (a) {p^-ridtC. M5^fiil 
6. 2 2{i, TFTl 2iOy-XlSitCg^^$iX, 

<jucr)^&ifiim$ti^. tti. 3^y«ffi3 2, 3 4 

( 1 ) > atXCOM (2) *<n*:xH7-<>'N><^S«t$ 
ill.. S/i, Csi4tc{i. 2«^ta^r3^>'«fiECO 

[00 53] 01 5i0 (b) tC^i'ptC, H3!l«fiil 
6. 2 2{±. TFTl 2<0y-XlSi^Ct^$n. 
'^Jt-Ollfl^Jtiet^ili.. i/i, 3^>'^3 2, 3 4 

( 1 ) , m/COM (2) *«3tyh'7-^^N>«^*i«$ 

nS. miiOCs 14(±, ?ffifo«4 6tcM?!K3?g 

[00 54] CsiOW|ai«flii;LT«ffig-r?.Cs«J±. 

S 1 7 t^f J: d ^'-hmtikiUzmm-r?, zt^z 

i 0 , m&-rtm^t .mi8<r) ( a ) i o iz. 
I§!i»-r5y-h«i3&''cssi^^i,j^t*s$,i,. 01 

(a) OidtC'SrO, 01 SCO (a) {=^L;t J: 3/5rJ^ 
-^(cJi, -^-fTJ^HlSSJiSl ( b ) tcS^-Ti p iz^j: 

[ 0 0 5 5 ] ^ri3, ZcDim^Sili. jg^-f L 

[ 0 0 5 6 ] cco56B8co^ 1 eommnmmiz^h 
m^e^^m(r)mtm i stmt s . 
[0057] ( mmm i)me t^ti, co^mizm^^h 

[00 58] SRI 0J4. TFT12t. CsfflmSil 
4t, BSmffil 6t. B^«Bb1 6tTFTl 2&f^ 
C sffl?Mil 4i:«0St3:ft-tt$it. H*^l em*^(i> 

?jtiLtz^^miRi o<ommmizmm-^:it^<^sR 

■thfzlibcr)imumi It. B^m«il 6tTFTl 2 



C7)y-;^||fiii: $:^e<}tcm-r S ^ hgp 1 9 i: 
Sr^LTV^I.. S^2 0{i. WSm22$:WLTt^ 

<P^mmR3 0li. mi3tz^Uzid^j:mmZ'h 
0. rj^>'^32, 3 4i:. SSjigB3 6i:Sr*L-CV^ 

[0059] ®*«fii 1 6 kmm^3 ebcomizii. m 
lEtt;^'^— ^4 2*>'i£{t^>ix, ? hi.z. mmm&2 2 1 
®3isP3 6 t(r>mzmw&.x^-^AAi3^WLnhixx\.-^ 

L/iJ&i-pT. TFTl 2<i. ffl^l?8El 62at/fffl* 
2 2 tcflm«(3lf mmi>zJmrt I. t d^t- 

[0 0 6 0] H^mffil 6i:3^:ymffi3 2 tcoiatc: 
{i, SlOj6a®4 6*i|S{t'^ixTUi,. Blg«ffi22 
t 3 1 >-SfiE 3 4 t COStC{± , m 2 iOjSH^aS 4 8 A^Stt 
4>ixTl^S. ::O^1c0?Kh^bJ14 6. 2il^l|2iT)?SB^Bii 

4 8to-eiX'fiic5'Em$iti.?SB^Bi^«<i, ^mr)<r>\^m 

[ 0 0 6 1 ] <>:fc. ^£o?8tft«5^iia^os?jt*ffitc-pt^ 

[0062] ^-r. \:xT\,zmi3{Z7y;i,fzx otc^^m 
m.<^wmjim^z'y\^xm2 2211^02 3 ^mmvxm^^ 

[006 3] IS$3 0vuniOltiJIS^;<f7;^SS3 0<35 
jS^tC, I TO ( 32. 34 ) 2rif$ 1 5 0 nmXVN--y 

[0 0 64] ^V^T. C:cOITO (3 2. 34) ±XZX 

2. 104^1. 5umer>m^ x-mm^-r^: 

[006 51 iggV-iT. S^tfflv;^:^' 1 0 6$rfflV\ 
;^^3 0 2:1 0 0m J/cm^ C0h|g(413nm) 

x-m^-th. :i(r>m^m-7:x-!' i o 6{cj: n^x^^ti 

[0 0 6 6]ggv%T. C:<?)SS5t$ir7t*'7;^««3 0$: 
M0 2. 104SrSS?W(3|^-r-i.. 

[0 06 7] iggv^T. zcr):^3xm^3 0^^mzii 

L, Sl3t^. ■r'5:i:p*> l/i^'^ M 0 2 . 1 OAt^W^^ 
ixtz^^<r> I TO SrSS?W(3x -y ?. . 

[0068] ^v^T. ?SB^BE[6joigru-f-;u hit. #m 

[006 9] ^V^T. 02 3lC*-rj:aiC. X^fi^Vl^ 
— tf^fflV-'T I TOX.yf->'2/gP<J54'*iafi§lCiIgl 0 
m<7);^;U-5t;-;l^ 3 7 S . 

[00701 ggV^T. i]^7.ms,3 0 $r*Jfll»S{=?§L. 
«o3tM®cOl^i^';^M 0 2. 1 04Sr^-rS. 

[ 0 0 7 1 ] <>:(c, 06 tc^L/cJRft^S^Siotajt:^ 
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[0072] msei^z^-txdiz, ^-r. Mit^m^^m 

^■tS. -t^h-tb. m^O. 7mniC0;iy7;^»K2 0± 

(CiO^ ITOBSimS22$:J^^-ri.. glt^T. Cl^O 
«riaS^{Ciai6]Kt LXCO^V -Y 5 K 2: 7 O nmcoi? 

[ 0 0 7 3 ] ggV^T. Z(0lct\6imLHZ. 
J¥?2. O/zmM^S-fS. 

[0 0 74] iggl^T, S3Kffl-7;^^l 1 2 5rfflV\ Ui^ 
-^h*®$-ita(365nm) T 1 0 0 m J/c |g 

[ 0 0 7 5 ] g!v^T, *«ssr;i';* ommmizz(r)n\^ 
msL^m-tz tizxo. mmzma-nm^memmit 
:^^-^mm&u>'xhi 1 ot:mmnzmi-r^:Lt 

[0076] m^^x. ms i ics-r i a *tr»]»«it 

[0077] i^V^T, n^-m.t . 122 2211/02 3T- 

•oo (*«/hrP-x) J/-- ;PgS{cUV5t ( 3 0 07bM4 
OOnm) Sr3 0 0 0mJ/cm2 SS3t-rs::fc(Cj: 0 

9-4 4 1 3 o t 

[0078] i^i^T , ffl;^i^-g-i3^7t4' r3Ji^o±i-$ % 

[0079] egV%-C, 03 8lcSrrj: -5 tC. Ml*]S8tcO 
SBBMiO (36 5nm) T-1 0 0mJ/cm« 

®iS3t-rs. :L<r»L%. \t\:.^\,z'Bm^fzmm&7.'<.- 

•»^4 4*^vx^t LTtaigU. #Stt;^'<— 9-4 4±S: 
[0080] i^V^T. C:cOS5t$it^cJt|S]^i:+ISUi 
Lfc^S^'^.— 9-4 4 iOicoSSmtt^^^-- 



[008 1] «gV^T, Xf^XS:^! 0±ICTFT1 2, 

c s 1 4 , Ttisioyi 1 1 , mmm. 1 6 , mfwm.^ 

m^\^tzT¥TWmzi^-)V'f ■(:^^-y^-'^m\^. u 
[0 082] iBgV^T, ll3 9lC^-rj:o{C, ^COTFT 

wsi.t. ^^^z^^t-fzxtan^mWi-^mkfk^?*-^ 

S:JDi.oo (*-yhrux) >'-;l^{cUV3t (300 

7bM400nm) Sr 3 0 0 0 m J/c 

(CJ: 0 . ^^^ttX'^— 9-4 2 1 T FTS^diOB^mfii 

[0 0 83] iggV^T, J:^L7tJ:o=5rXg5-lgTJg«$ 
ixfz2m(r)^-tMzEEtS^:mz.-o-:>^ U-v^t-^v 
+T'2OO*CT-2^ISI'<-:5'-r-5.^i:tCj:0, £^-;l^J 

[0084]i^V^T. TFT^KfflcoaAa**^*^^ 
•y:5'?BEfB«*^fE4 8 (Me r c kiijg) 6 0515. ^-f^ 
;l^JCB15 (Merck^h®) 4 OgP^rig-^t^tfaS 
«!|Sf4 6 SrKSaA L . iiAP 5:$fjJi-r S . '•" 

[ 0 0 8 5 1 ^V^T. «f6]Slg{ic7)iiAP*>'o^«-7^v 
^?SfH^rf4E4 8 (MerckttSS) 6 0g|5, 
mci5 (Merc kttS) 4 oasS-ig-^LnrjgH^BWiPf 
4 8 2rKSaAU. aAP?:J}±-ri.. 

[00861 ±^U:^cJ:p^XS$:lgT, ia6C:^L^c 

[ 0 0 8 7 ] ^riJ, J:<o?RB^aas^Jiaj±. Ji^L/^xa 
T1i, *tr6]a«ffllA>^>ffl*irT/c*»\ Il4 0:n;^il4.3-- 
ic^ L^c i d , T F rmLmi)- h^^:SLX T t J: v n • 

[0088] ■r'2ri:>*> . H4 0 tC^-f i ? f,Zs^^^:xM 
S10±tCTFTl 2. Cs 14, 3iaRII5yil 1, Big 
^1 6aifE|6j)K5:?e«LTTFTS«$:m-tS. 

[0 08 9]^V%T. C:<OTFTS«_btZ. 

^ y/P^^Ki^'Ui^'x Ml 0 ti^n— f -f 

[0090] ^V^T. mytm-^X^ 1 1 2t:m\'K 
XbaS^- iiS (365nm)-C100mJ/cin2 ^ 

[009 1 ] 1^1 *«55ir;P;& i;3R«?SlCC:cOTF 

^mfei^i^'x M 1 0 ^wmi\.zwmh^ 

fc {c J: 0 « ^«1±X'^— 9-4 2 $:je«-r4 . 
[009 2] j^V^T. 114 llC^-r-tat::. TFTS:ffi 

[009 3] mS^X. TFTS^t, 02 2211^2 3 

■^tihfpmmizii. ^ibmmmt ltc^^ku^t s \^t^7 

0 nrntfOJi^T-qigiKcj: OJg^Six, I TOx.y^>'^'. 
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^4 0 0nm) $• 3 0 0 Om J/c H^t-fltCltfc 
<t O^SttX'^— 9-4 2 fc tfiaacO^S 0 i: SrSfJt^ 

[ 0 0 9 4 J et-^-C , ffi;^-&i:)-fr/c^'ra«<?3±C$ S= 
fflV>7t:^S14^'^— 1 1 0S:|5l:^l;L 

[0095] m^r. 04 2 (c^-ri ^ (c. 

— t^ffl^>'';^M 1 Oir-^Xi'^-frLX im. (36 5n 
m) T'l 0 Om J/cm2 Tmf/tt^. 
[00 9 6} iggV^T, ZCT^m^^ttTzTFTm^fPrn 

[0097] i^v^T, Mmmmziy-fi^'f 4 x^>v- 

[00 98] ^V^T. H4 3(Z^rri:^(C. ^iOJtrftlS 
5l'{Cjfl;?i/iTfcTFTS«-4'ISIiii:Srffl;^-&- 

itat^-o {it^-y VTl^X) i^— /l^(iUV3t (300 

BS400nm) S: 3 0 0 0 m J/c 

t J: •) . S¥1H4;^'<— 1?-4 4 titr6j^ffl!|i7)B^fii2 

[00 9 9] m>T, JJ*L/cJ:^^IgSrgTJ^«$ 

+T-2 0 0°C-C2B*^-:7-f-^,::ttca:0, i^-^l^J 

[0100] i^V^T, TFTS«lSloaAP*>4)^V^ 
•y^'?Ka«^SJE4 8 (Me rck^iJS) 6 OgS. 
/WRIC B 1 5 (Merc kttS) 4 OggJrig-^LJtacB^a 

««4 6 5:ssaEAU. aAn$-f*±-f 
[0101] ^V^T, n^wm<7>m^ui)-h:^-7^'/ 

^'jSS«iRE4 8 (Me r c kaS) 6 OSS, 

ffjC 1 5 (Merc ktlJ!) 4 0a5S:ig-&L/c?Bi^B«^ 

[ 0 1 0 2 ] Ji^ Lf>: J: 3 ^rXg^^T . 06 1;^ t/c 

[0103] ±ie<7) J: o t U-Cf^fig Li^vrffifB^S^B 
J±> MSI«fiil 6 . 2 2teJ:t/*ra«<7)MfflS<!02-:>03 

[0 104] -r^i?*., Hfyr/ui: Lfofg^s^^^a 



C5\;iis5-iss Lfz'f^ (nmimKWimY = 8 0 % . ■an 

S(x..y) = (0. 31. 0. 58) t^ji-itz. 
[0 10 5] 02 (a) 7^^ (c) {4. ±^L7tJS[ 

imrmm'.zmK'tmw i,fz^<r>^m&^^x'h 

k>. m^^t:WF\.zmt. 

[0106] t-r. 4'ia«(ctj(t?. 2'5<55n^:i'm«i, 

■ttchi^mi 5C0 (a) tcfcttSCOM ( 1 ) feilXC 

OM ( 2 ) , axvc s<r>a=^yw^^ -ttci^-hmi s 

{=t>{t-&COM$ri^3-hU, ^yy¥\,z^tLtz. ± 
y-M8(CDC + 2 0 VcofSBE5-EpjaL-:>-:>\ :^ft-^ 
l:±2 2. 5V. 0. 0 1 HzOHftSJJrEnJnLTt. c: 
i7yKffiT'O02 90^^ESlC±J(t-i>^HtSSt$Sra!l^ 

02 5i0 ( a ) {i, ±S&L3t*ra«3^::^2Jimit 
■fe/KO?RS^^a(^«fiimfir||-^^flia. (b) 
miSaco;WSaSraEAL^^*t'!5T'C7)||Si«<2J|- 
( c ) {4. |g2Jiai7)^JB[H^B?-i£AL^:« 

[0 107] 02 5<7) (a);iiM (c) mMm 

[0 108] tJt, 02 5O (a) (c) fc tCV 
mi, ±5. OV. Vsat ti, ±7. 5VT'2f>o/t. ^: 

Vth, Vsat <4, JiiTOJ:d(c^«$ixT^^S. 
[0 109] 

vth : (^m) = (.m±m.) xo. 9i:^i,ms 

Vsat : (SJt*) = (&/hffi) + [ (g:*:fe) - 
(fi/hffl) ] XO. 1 t^S®E 
02 70 ( a ) 7!7M ( c ) (±. diOJBESa^SISSrTF 

[ 0 1 1 0 ] 7 l^-AiS^Ji, 6 0 H z , hlltc 
J±0-2 0V«0®^. ft^ia{C{46±3. 2V(;o^ 

[Olll]027co(a) fc:t>V^T«4, ■I'^StCfcft 

4 2-:>co3^::^mffi. f 'Sr*>^>0i 5(;i3<ti>COM 

( 1 ) aXX/COU ( 2 ) , fc'il^CsC03t^«fli. 
■r^*)*>01 5lCt3»tSCOM5ri^3-hL, KiWgj^ 

L^a. -^Oft. TFTIElftS-iKtt. l93M3c7)6 0l^[a{±l 

5 ^SftlC , ^(rmt 10 0 7 y 7 X? 5 - 

[0 11 2] 027tfO (b) {Zii\^X\i. lll«0?SaJi 
<0;Si^aAL;ttt®T-|gitf0jgfBii<or7^:>^fii. -f^i? 
•^01 5lCt3{tl)COM (1) i:, C scTjat^-^, 
■r^:i?*>01 5t;t}»tSCOMSri^3-hL, aSWiOW 
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tCtJl^T7'J •y*S--eAt^|,J:dCOM (1) $:P 
fiSUvl. -5-<0^TFTig|S$-e?(t, ^«06 0l^ra«l 

t^r4J:3COM ( 1 ) ^mBLt:. CKOfi^^cCOM 

( 1 ) (ryWRcoc OM ( 1 ) tcitrs^-fbMSrrn y V 
Ltz. 

;[ 0 1 1 3 ] 02 7<7) ( c ) tCt5V->rJi, m2<7)fflEftS 
•^01 Slztitt'&COM ( 2 ) fc, C siOn^iymS. 
tt5l^T7'J-/;iir5r.r?At:5:i,J:pCOM (2) S-fi 

t^i.i'^COM (2) ^mSiLtz. ^iJDS^^COM 

( 2 ) (m^mcnc OM ( 2 ) tcSt^S^^-ftaSrro ./ h 

[ 0 1 1 4 ] 02 7£0 ( a ) ( c ) t ttC, S®3 
ty«{ac7)Fy7 hJSO. 5 [V] l.:lrtlct}$;t.'c.ixT 

[0115] z<r)^m<7)m¥,m^^^mzm-h)t 

[0 116] iimmi) a307v^32{i, imm 

[0 1 1 7] 03 0{;tiV->T«i. SS2 1 o±.i,zm&^ 
fL/cT FT 2 1 2 : aiXC s 2 1 4 i: . S5^^2 1 6 
fc<OS(c3tifiJR®2 1 iSrlSJt/clSJtS-fflV^TV^Stco 
T'. ^tr6ia«2 2 0*J3tAltffl!lt^rS. TFT2 12<0 
y-;^mtBI!l^2 l 6 fcliS^14Sm2 l 9(:ii 

li2 2 2S:^rU-CV^S. B^«fii2 16i:. 3t:^mSi 

2 2 2 b<r)^t,z\i, m^<rmm^mm-hfzih{ztm^ 

[0 1 18] 03 IRXms 2c0^ittJV%T{i. 5t(RJR 

ma^^itr. -^fi^^Kittmco^mizdmimi: 

a. I T02 1 6/VN--yi^'<.— >-3>'2 1 8/1 T02 
14T'Cs&mL:'ii,<r)-C-ftS. 03 2(::^L.7t?B[a 
m?r^mii. TFTj^^rn-fe;^tciJV'>Tr*;U7rX 
v-'Jny (a-S i ) S:>'t:$'-->'^<^Si:t=(:K»-r 

y^^'hithztizx*), Cs:fyy-hmMttfz 

t<0-C'J>S. TFTSSOfliJt$-^V^T{i03O;b^ 

3 2<r>mmii^mxh?>. 

[0 1 1 91 OTtC03O:fbS03 2<7)CTl®tgjS?S 



Sffi2 2 0±lCJi:^®lC*tf6]flS-r^rip*>3ti^mfli2 
2 2*^«$ixTt^.|.. X'^?.— 9-2 2 4 i:LT(±, ^ 
ttfiOt(?D*>'|3c%/i>nTV^-i.. fB[ail2 2 6fc LT(i, :£ 

[ 0 1 2 0 ] 03 O7bM03 2 {^^LJtJSB^B^S^BO 
SiBt*ft«±^^iiT'*> S . UlTizm 3 0 ;bM0 3 2 «OKW 

[0121] i-r. TF rmi^a xx/Mf^m^izm 
i^mt Lxco^o^ onmm\-th. 

-'r'i>^iZX0m^2. Ojum^r-i). i^V^T, S 
3tfflv;^:?Srfflv%. W-v-';^ hfflJJ: 0 i iS ( 3 6 5 nm) 
T'10 0inJ/cm2 ^^Lfz. ^V^T, W«§IT;P;* 

U i^-tztl.zx<0. ^^^<ox^- 

■^mui^:^h/S:mm.mzm^-r?>. m\.^x. ni^m^^z 

■ti:. e■&i?-ti■S:^fo/>:^4. i^-zl'SBlcU Vjt ( 3 0 07^ 
lg400nm) Sr 3 0 0 Om J/c Si:)^-^!.:: t tC 

ytpx-^-tMzmfiaut'^^ . 2 0 o'c-C'2^ia'<. 

mit^-th. ^V^T, TFTS«{ffl<?DaAP*-'^^--7f- 
•y:?'?aH°B«?^E4 8 (MerckttK) 6 0S5> 5 
;l^JCBl 5 (Me r ckitSS) 4 OgSSrjg-^L^cJSS 

[0122] ±i2coJ: 5 1:: LTf^BgLJt^a^B^^B/ 

V^TtibfeS-MtTt. 02 9<O3t^ieaT-'?-i^M^^ 

t> (03 0-03 2) mmc^ymmir^L. Kit*<?)t- 

jftftti 5 5 0 n m, OftmiriR^Lfz t § ctJ^^ES 
|t^Y = 4 0%. -fe^g (x, y) = (0. 31, 0. 
58) t^oJt. 

[0123] ItlSEfi^l «^^IHIS52:03 3lC^-r. 

[0124] mmm 1 1 txm^ ttzm^'^im 
-mimcr>m^mi^^-rti(r>TFTw^^:m^^fz^ 

X'i> (03 0—03 2) m—(0^^7iil.. 02 5CO 

(b) at/ (c) i:R»tc'5r^^c. mmmitm 

miiZLXm^L fzV com HU7KCOV^-Ct, 02 7 O 

(b) s.:/ (c ) fcPifiitc^oTt. 

[0 12 5] Jt®C?«2lCO»,^-Ci8B«1-|.. 

[0126] (imm2) m3 4i,i. m2coimmi,zfp 

tffaJl70—x >^^RStMCT2^1iJt-fe;K0 

fflf®0T'* I. . T F Ts«[ 1 0 1 txiims&m 1 1 

T'S> 0 , *ti*jS«2 2 0 {cJiJtiK^ 1 1 H^ic^ffilcM 
|6l«Si-r5:i5^3^:>-^2 2 275«m$iXTV^i.. 

9-2 2 4a. 2 2 4httxi,i. immitmmiz 

tm!&(r>i,cr>ti!m\'^t:>tLX\i^h. 4'SJi23 OSOMWC 
{i, aaimSl 6i:|3I«<7)>>?:?->-T-ITO*5fi!clK$*l 
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^;l'-:^-;l.$:aLTM{fflO I TO{S^JiL■rv^^. . 2 
/l<OJKfBJi24 6. .24 8t LTJi^E^I^^^CTtJiyr 

[0127] J.:lTl:H3 40RltSCT 2iimjt-fe/K75 

[01 283 t-r, ^mm2 3 oosgit:frj£{c-?v^Ta 

10 129'i m^5 0Mm<7):ffyxmSL(^firmi>z. IT 
0?rl|[$ 1 5 0 nm;^y'«7:?U>-:/(cJ: O^pBta^-T 

[0 1 303 ^t^T, xdf j^vi/— ji:g2 

[01313 J^V>T. I TOiJrJ?$ 1 5 0nmX 

•3 , 1 TO t i ^^m^tih. 

[0 1 323 ^v%T. o-;P3-^-S-fflv^Ty-i<7-/ 
iJ'^'-K^-'Sl^i^'^h?:;^? 1 . SumlzWrniZZl-h't 
•6. S3fefflv;<>^'$rffl\,^T. hiS (4 1 3nm) T'l 0 
0mJ/cm2 HtK-TS. 

[ 0 1 3 3 3 ^v^T. iHar;P;^ U3S«?Rtc$#tOS^ 

[ 0 1 34 3 ^v^T, c:iO»«^i7Klc?SL, S3ta5«o 
ITOS:SS?W(:x.yf->'^^-rs. feU:C07'D-«r;?.Srjg 
S^lfcCiO. M®<?31 TO$rBSI^tt(->'N":?-->' 

S«ffiSf2 3 2S:JBfi£-r-&. 

[ 0 1 3 5 3 iJll::, TFTS«OilcEl6j|lt: LTcO.-KU 
.-f 5 7 0 nmWfflLTt. 

[ 0 1 3 6 3 ^V^r, TF TS«JiI;T^ 'J/U^^rffi^V 

[0 1 3 73 ^v^T. I55efflvxi??:fflv\ U">'xh|ffl 
J:OiliE(365nin)T-100mJ/cm2 ntltT 

[0 1 383 gSv^T. ^rffiSryi-;* us«?a[i:TFTS 

[oi 3 93 ^v^T. TFTmilzi^->UT^:^^y^ 

[0 14 03 ^V^T. TFTS«i:. Er&lJSi: LTO.-jr 
U 5 K2:M®^Mfc7 0 nmEPSlL;^*^^ Srffl;**^^ 

/l^tCUV3t (3 00;!>lg4 OOnm) SrSOOOmJ 

(01413 ^V^T. StrSlS^ifCi'-^UT-f x'^y-'f 

[0 14 23 llv^T, Sti*iS«iit. $^{c:ffl;^*^y'>:T/>:T 



f*. ««t:S^j2rJDi.ooi^-;uaS(::u V3t ( 3 0 07!; 
^400nm) 5r 3 0 0 Om J/c ^^-ftZbiZ 

^7t:2So^-fe;KcS:b2rJD;t.oo, :7y-y;i--ry 
f*'T2 0 0'CT2^S'<-^'-t-&::i:t3<t'3. v-/t^J 

[0 14 3 3 e!V^T. TFTS;^lB!l<5DiiAP*»'?>^V^ 
•y^?Ka«J|£JE4 8 (Me r ckttM) 60gP, y 
;l^JCBl 5 (MerckttSf) AO^trU^Ltimik 

[0 1443 i^V^T, *t[ai»Kra£7)aEAP*-ic.^^vf--y 
^m^B^mE4 8 (Me r ckthM) 6 Og?, 
»1JC 1 5 (Merc kttM) 4 0 SSSrS-^LTtfRB^afff^ 

[0 14 53 ±sicr>X 0 l,z LXf^^Ltim^^Tim^lz 

^£05 0%mK*JON^^ (H) 

10 or, i^sr--;u-rscttcj:'3, ^B#(^i 
0%tiT^T-l=ffi^SC:i:*«-C-§;t. 02 9*031^12 

LTttCl'*), ^*cOt-:7iS*<i5 5 0nin. CJtil 
$:lR^LJ^:i:§=tfOme^^Y = 7 8%. feSS 
(x, y) = (0.31,0. 58) fc^SroJt. 
[0 1463 02 6CO (a) li, Jt«^J2tf0't'^7O- 

7^>f >-:5^2;imJt-fe;K7)ilSi^{ill-SW*ftia<:oS!l« 

i^^rt- ^C: t ^«HJ 1 i: S . 0 2 5 <^ 

( a ) tS^L7tiemi:S^6;;^fc LX . 2m-i^cr,m^iz 

< . mmmt^mmcri^izn Lx^^mit ^: ^ r v . 

:Etimi:=5r«.«:fii«iail$-Vcoin b^mt^t. Vc 
om{i:+5. 0VT-3bS. 

[ 0 1 4 7 3 02 6<^ ( b ) ( c ) Ji. 2mWmz 

$ixSi:C0(R^£7)t,ttC. m®T'cr)R|t^$-02 6£7) 
( b ) aiX ( c ) S:«2|s:lCVcoiD *<-riX7t t IRS LT >- 

4'iaJl 7 o — r ^ 2 JiffljtcT)^^?: Si Hj-r & fc 

[0 1483 E28C0 (a) itIWFy 1 cr)?ffia«5^ 
aS:TFTI^Lf^i©-&tc, 7 U 5-VAfc:5r^« 

^t^ci^mX'*?.. m^mz-^\^Xit. n^y«@*5 

[0 14 93 028O (a) Cfcl%TJ±, ^U /^S- 
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[0 1 5 0] @2 8«0 (a) er)y u ^ 0)^^^ (3 

2 8<?5 { b ) at/ ( c ) tzs^f . cKoi ^ tz. ^mx-m 

[01513 Jil±. 4'P^a:7o-T-f >'j5^2«^SJi(;i3 
*tr6lSS<7)3* V^ffiiSST'ti^ 'J •y:<7S:IS!S^:lM^^ 

[0 1 5 2.1 ^-^^-ymTikir^-^rzm^izii. m 
[ 0 1 5 3 1 ijctc. nifi^a 1 (/>m^^m^t . itwm 

[ 0 1 5 4 3 03 5Ji> ^«7)%HSc7)|IS6fi?iJ 1 , JtlSfRIl 
2 C7)^^^g5r T F Twm Ltz^.co'&mimm. 

dticio, immm:^mms. {±iov) x\ 

7U-y;* •«!S#^lf<0^^^=5:<> 3 ^-h 7^ bib 

t-ha-T\ Kv^sit* (8 0%) (n^mmikm^mm 
t/'mmx'^tz. 

[0 1 5 53 <>:ic, Z(r>%^nminmMcnmm,zgkh 
minm7mm.(r)mM.m 2 \,z-:>\,>.xmmt^ . 

[0156] mim2) 07ii, ^O^Bj£7)J|{fe^J2 

m7m.m.(rmmmx'hh. msMmi:m\.^x^±mmmi 
twmx'fy^. 

[0 1 573 2m<r>m^mb Lx\±w^^iixx/^m^ 

cOCTSrfflV^■C±iO. -f-cOt-yf-J&^S^r-oTl^S. tf-y 

2iS<OSSt«*A*ft^:S®iS-C-<o^^|6l±t::^ LT 
[0 1 583 OTC. ll7t2^L;tRltSCT2e^jS 

[ 0 1 5 9 3 T F TSSrajcOiiAD*^ 4> ^^"7^ -y jRb^b 
«^E4 8 (MerckttiS) 6 OSS. pfj^^jmCB 
15 (MerckthS) 3 7 S^iM-^Ltcm^emAiM 

AP*»^>^--7f--y :?JKb^b<?«E4 8 (Merc kttil!) 
6 0«S. :(l^y)i'mci5 (Mercktt^) 4 4gSS: 

[0 1 603 ±si<r)X^i,zLxf^m.Lfzm^am?m^ 



«4. ■5g^fiit)J:t/2ocon^:>'mfli$rs^3-h tJttt 
®tlfc>.^Tafe5:ML7t, 112 9 iz^Ltz^^mX'^ 

i7)«iSSR*f^Y=5 1 [%] , •fe.SSffiS (x. y) 
= (0. 31, 0. 44) t^oTt. 
r 0 1 6 1 3 ^rfc, rFTmcr>m^Bmm^cr>mMmer>i: 
-^WL^aeOO [nm] , C^m^:m^Lfzbt'<7)m 

mm^mY=28 t%] , -feMS (x, y > = (o.. 
4 5. 0 . 33), M\fiimm.mcom&mmme^mimir) 

tr-^^:R(45 0 0 [nm] , C^m^riR^Uzb^cO 
^^^:mmY=23 [%] , -feJ^S (x, y ) = 
(0. 16,0. 43) X'h-otz. 
[0 1 623 J: Wcom K 'J 7 h 

mjizmmmi bmm(r>i^mi:fikLfz. 
[ 0 1 6 3 3 z<o^^<7)m2cr)mM^commi>zi^h 
m^m^miz-oi. ^x mmT?> . 

[01 643 man. C:<05&HHcoll2collJ6cop®tqffi 

[0 1 653 -r^^io-h. mai^zinLfzm^BmTmmii. 
mnz7jkLtzm^am:mm.bmmi,z. tfti'2, os 
ffl«fiii4, mmi siitLxm^f^ixfzmmm^i 

6Sr^-rSTFTS«l 0, RTZ-^cowmizmLizm} 

^^3 2,34 tmm.^iXfz'P^m 30$- 
^■LTV^I.. ^^3 0l,zmf^tlfzmmS^3 6bTF 
T 1 2 t<i, 9-4 omSvWt::^^? 

[0 1 663 ttz. z<Dm.^Bm7!msi,i. mm^6 3 s- 
irLxmmmz9k^$tix\.^i.mmmM6 2Rimmm 
meAH^^ti^tKomizmm.^tifz'i'fsmm.e 0 stwl 

TV^S. Ii*mfii6 2, 6 4J4, 4 4 

i^Lx<^rsm3 0(7)mmsi3 ei>zmM.Wiizmm.^tix\^ 

[0 167] ^-LT, M^mflil 6fc3t>'mti3 2i: 
C0SW4, mic0JSaJl4 6*<l£tt<^ix, 

4 i: mm^m 6 2 1 , 2 o?sfB® 4 8 A^isit 

[0 1 68 3 S^>l=, :i<r>i&^am^mi. a^tymm 
6 63!)«^jS{::m$iX?'^Jt|6ia«?6 8$r*LTV^2,, 
[0 1 693'eLT, 4'^S«6 0i:«|t]*ffi6 8fcO 

ratwti, fe»eo;^'<.— *f7o*^i£{t'?>ix, cK^sRgt 

Jill3OSSii7 0*>'^tt'?>it-CV^§. Z<7)m3cr)m^ 
tf, mittzlim2cr>m^smX'limMX'tf^i}^-:>fz^i: 

mm<7>im^^mm<r>m^Bmni}'mx^tix t, j; v^. 

[ 0 1 7 0 3 09(4, z<oWM<r>m2<omMcr>mmi>z^ 

^m^Bm7jk^m<r>wbt^^B^-t^ rziib<r>m<r>mm(r)-m 
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[ 0 1 7 1 ] 09 ^z^^Ltzm^am^mco'pmmwt.eo 

CsSrmUTV^*. M(6lS«6 8{i. B^«S6 4£ 
hTU. ic73ffi3g«S6 4<S:, ^ffiX'<— +f4 5 Sr:ft- L 

T4'ra»K6 0 i,zmm.^tirzmmm6 s izmm^ti. t 
FTi 2izmM.mzmm^ixx\'^i>. o^o, ::<^?s^ 

^^SJi. W^Uffil 6. 62. 64*<TFT1 2lC 

[0172] m8sxm9t,z7jkLt:m^Bm?mm(r>mm 

BSSSrS l 6(3D ( a ) (C^f. ll8S.tX09{CS^L/cffiJ 

[0 1 7 3] ^rt>. m8Rv'm9i.z^Ltzm^^ms 
ictjv^Tti, 1 fflc7)c s tminzWLi'ri^tifzijK m 1 5 
(h) i,z^Lf^j:o iz^m^Bmiz-tn-^tiiStmizc s 

[O174]016(?5(b) iz^Ltz^mmmi. C s 
**:S-?SfB;i{c** L TM^J CciSft A.txT V ^ ^ J^^* LT 

C 0 1 7 5 ] <J:{c, ^o^Bjom2co^ifiojB®{ci«2> 

[0176] {mmms ) n 1 oti. :iffmB^commm 

[0177] z<^m^B^9immii. mizmmLtz'^i'fsm 
■=t=tym2mmmi,z^(i>i,zimi:maL. hicotft 
Tsmi mmizsmt'^ h mm,z-^£-> x\^h, 

[0 178] -r^Jb**. TFT 12, ni^^-i^^vm. 
1 8, &t/#jiasi 9$-:f|-tTTFTl 2(c«^$ix;t 
miC0B^««il 6 2:-&-trTFTS«t. -eii-fnafii 
t=:IEift^te^mi<?53^:>'^fii3 2, 2ttX||2c03^>' 
fifii 3 4 Sr^-r ^ 4>S« 3 0 1 £7)S{c:(i . m 1 <7)?gtSe 
4 6**Jg^$itTC->i). >'N'>"<.->'H>-M1 SJi, ilHfl 
^:*®^fflliCJ:-5T?^^$ixT>.'>i.. -eUT. miO 
B^fii 1 6 i: 4"^® 3 0 izfgft (^iXTt ^ffiSS 3 6 h 
ti, SSmttJ^'^i— 9-4 2CCJ: OlimWlc^^nTV^ 

[0 17 9] m2cOMI^«fii6 2. &l^m303 
t>'^fl666 5:qt-ri.4«^«6 0t. tfia«3 0i:<0 
laWi; ll2cO?Ra«4 8*«JB«$ilTV^i,. -^-L-T, 
ll2«0B^«ffi6 2i:«jig53 6i:(i. ^e^?.'^— »?■ 
4 4{CJ: O^WtcSi^Sa-CV^I,. 

[ 0 1 8 0 3 *7t. >f[a»«6 0 Wi. ^dlg?6 3*^iS 
(t4>tt. m2<0B«tgfli6 2(=m^WlC3>':?:J'h$ix 
TV^S. t^c, *faS«6GtC*J{tSIS20?Ka®4 8 



(i!|{C{im2coHliimffi6 2*iJ^^$il. S:tm3co?gfB 

mi 2m.z\tw,3cn:3=tv^t bim^^ftxii'o . 

2 COBS^ 6 2 t H 3 3 ^ vHfii 6 6 t crsia 
a« 6 0 *iC s LT V . 

:[oi8n $^>ic. ig3«oB#mfii6 4&^rrs^:trs] 

««68i:. 4'S««6 0tcoratC{i, ^3(m.¥Ml 
23&sm$ixTV^S. -?-LT, m30asm®6 4i:« 
)1SC6 3 t ti. ^«ttX'<— 4 5tcJ: OW^WlcS^ 

[0 182] L;t7&^oT, mi;f^Sm3c7)H^?E6ii 
6, 6 2, 6 4ti. TFTl 2(Cl:^6^C«gE$ix, |ij 

w^xmtfh:LiLim^x'hh. tti. minmrns 
cr>a^yMm3 2, 34, 6 6li.m^^^l>ziciLXt& 

m^ti. ^ti^timnzmm^mx'hh. 

:[ 0 1 8 3 3 mms izij^a^hi smmm-tjucomum 

Bti, 0 1 6<7) ( a ) O n = 3 iCfflS-fS . 

[0184] mmmim/mmi2(Dmimmi,z 

tth^ tcokLX. T F TSffic7)Sfflltw||fecd?Bi;^>rJ± 

m^m<zti,zj:y)>etmvx\,^:s>. 3mcr)m^mt Lx 

{i:£^#CT-:feii^#CT-:t^$CT {liae<>{c{4:& 
^t^CT-:£^# CT-^^#CTT'i>lit>=5rV^) $rlH 

iScO:&^^«^5:tfi^OJl, ■t^j:h-h^2cr>m^A8 

x\ :^^t^-!^i^<r>mmcr)m. -r^hibmiRv^:m3 
com^jSA 6,72 x'-i^m LxKm^tmrnt-Th z. t 
izXO. ^\'^w^mKStm?:m^Lx\^h. '-^^ 

:[ 0 1 8 5 ] nT^zm 1 0{C^^LJtRStSC T3Ji1fjt 

(^m¥t^mm.(r>wm-^mi,z-:>\.^xw<.i>. m^ivam 
x-^:my.^x3m^t.x'm^h<r>x'zzx'\±^i,. m 
1 01863* 010 (^minmmm.<r)m i <r>m.ik 

Ji4 6(Cffla-rSgi5^lC, aAP*-'^^^vf--y^'?saw 

^E4 8 (Me rcktfcl?) 6 0ilS, X?W7;WPJCB1 
5 (Merc kttiS) 3 7g|52:S-&L;t?KSW|Jf2rKS 
^L, aAn?:*t±-r?.. ^V^T, l?2^?gH^Bii4 8 

8 (Me r ck%i^) 6 OgS, t^VlVMC 1 5 (Me 
rckttSi!) 4 0a5SriI-&U^?ga«*4^X2aAL, 

[0 1 87] ggt^T, IS3<7)?giSS7 2tCffla-tl.SI5iJ- 
tc, iiAP*>'5 4'^v^-y^jSfi^15fE4 8 (Merck 
tt^) 6 0gP, :<7>f 77I^JCB1 5 (Me rc kttS?) 
4 4a5$-il-^L/o?BiaW^?:SSaAL, aAP^J*± 

[0188] iM.cr>ii o c LTf^^ i.tzm§^m7m^ 
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JSKat^Y=7 6%, feJ®iffig(x.. y) = (0. 3 
1 . 0. 5 1) t^oTt. 

[0 1 891 :5rfc. Sl<55fflfi®ORIt^Ot:-^'&:R 
.{i6 0 0nm, CitjlSSriR^L^ct #0«SSSIt^Y 
= 2 0%. feffiS (x. y ) = ( 0. 4 5. 0. 3 

3 ) , m2(^m^m<DRstm<r>\::-i'iSimi5 son 

m. Cje^$-iS^L^^t$i7)^®,SSJt*Y=4 0%. 
feSli (x. y ) = (0. 3 1. 0. 58) . ^30?K 
aec^SSt^Ot:-^'jS*{i: 5 0 0 nm, Cdm^:iE(M 

Ltit ^<^mmm^mY= 1 6%, -fej^s ( x. y ) 

= (0. 16, 0. 4 3) T$>o7t. 

I 0 1 9 0 1 ^fii^tm-RIt^ il/Vcom H U 7 h 

[ 0 1 9 1 ] z<o^mcom2(rmmcr>mmi,z^h 
[0192] (iiifeflfij4 ) 0 1 n±. z(7)^B^eommm 

ft*. CliOfBEa^^^SJi. *IS;i3*vSCT2Bt8 
^(c«iF«K»07ti^>(=S^>lci«5:iijDL. H1<0T 
FTT-3JiSr|gi^tciEI!jT'§ SSfigtC^-oTV^S. 
[0193] ■r^ip-t), TF T 1 2 . C s 1 4 , RV^T 

F T 1 2 ics^$ itTtrm 1 (T^mmmss 1 6 s-t-tf t f t 

-!-ii^'ix3aiS:{2|Ei6^tg^|gli7)3t>mfii3 

IS 1 (oasmfii 1 6 1 4"^® 3 0 izrnf (:>tit:mm.^ s 

[0 194] m2C0B^«e6 2. 2tt^m30B 
Smfii6 4Sr*-rSttJHS«60t, 4'^3 0i:<7)S 
m2co?BiB%fl4 8*9g«$n-CV>?.. -e-LT, S 

3t,zx<o^m.mzim^ti, S4>ic. 9-4 
4izx*)mm^3 eizxKi^mjizmm^tix^^h. s 

^.Iw, Sg3<03t>'Sfii6 6 2r^ft-r.6S^|fil^6 8i:, 

^raS^e 0 b 60IS|{C(±. ^ 3<^?Kfoii 7 2 

TV^S. C:tf0^|6lSffi6 8fc4'SS«6 0fc<6 

[0 1 95] Uzii^-^X. Sll7l7l£ll3<^Bm«fiil 
6. 6 2,.64ti. TFTl 2{-l;^MC«^Sil. H 

^{2T'S!i!rti.c:t*f^tgT'S)4. tt:. minmm3 

05rj^i^SSi32, 34, 6 6«±, B^mfiilcStLTffi 
[0196] |lifi«FiJ4 (C*>*>i3* 3Bfi}jt-fe;Pi7)^fliI5] 

mi. mi 6<7> <r> n = 3{cffla-rs. 

[ 0 1 9 7 ] ^f.:, |Qfififi3 fc|ni«t::, TFTmm<r>m 



[ 0 1 9 8 ] r co^Sb^^^ScoII 1 SIXH 2 c7)fEa°B® 

0, miRz/m2er>m^Bm^mmLx\,^h , mscom^a 

iiH^ssmm^ttm (pdlo ^iIfflLT^^i.. 
[0199] OTicia 1 1 ^zyjkvfcRsmc T3mm^ 
coms,w^mm<mst^mi,z':>\^xmB^-t?>, ^■tju<D 

T(4S:*:fi*J(C|ISfif?iJ 3 i: \^mX'^> h C0X"-^VI(,i-i . 

[0200] ^-r, 01 i(r>f^3<r>m^i 4i.zn^-t 

[020 1 ] ^V^T , Tkffi^V-rSrmVK i tS ( 3 6 5 
nm) T'2 0 0 0mJ/cm2 :g:MS5te-f I. t llj: 

0, m:hb^^')-?-i^mb(r>m^wim^m^^^hz 

bizX •3m3£7)?SB^B^fJ)SPD Lcssrj^k-rst 
[0 202] i^v^T, ^lt3j:yig2£OfBtAffl4 6, 4 

[0203] iiatO J: d tc LTf^fig U^tfRfia^S^ 
[0 204] 7t:^t'L, mm2{<Zti\\X<.±. UmiZ^h 

[0205] :i(^m<r>f^3(7)mm.(r)mm^zi^h 

[0206] {mm 5 ) 0 1 2 zcr>wm%mm 
5 i,zt^i)^h^wsmc T 6e«jto77u*7-?B[S^ 

[0207] f ^i3*>, z<nm^um?mmi. s^wtc 

[0 208] t-=5ri3*>, lai 2(2S^-rJ:^tc, W^l 0 
±(=(4, Ix -y Ymimi,zMm-tiW> l « J:l^lS20?Sa 
Ji4 6R, 4 8R$:IB®rri)!^v:*^tf0mi«0TFTl 2 

R, ^')-y^mf>znm-ti>^3i6Xx/w.4cr>WL¥J§ 

4 6G, 4 8G5:^-r&^>:»i^com2c^TFTl 2G, 

avr;u-si*ii(c:s*f5-r 5 *5 J: 6 ^m^mM 4 

6B, 4 8B$rlEa&-rS/iy><^m3<?5TFTl 2B*^^ 

\,tt>tix\^h, tfz. w^io±izit. mijbmm3<r) 

TFT12R, 12G, 1 2 BtC^JEELT-en-f-'ixiStt 
hiltzmiJb'm^3(7)Csl4R. 14G, 14B*«^ 
tt^iXTV^S. 3t(RiRJll 1(C{4, «-TFTi;H^^ 
tS:II^WtC3>-^':5' h-rS3>':J':J' hgCl 9R. 19 
G. 1 9B*<l5{t4>fxTV^&. 
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I 0 2 0 9 J ^VRim 1 1 ±l,zm&^tlfzUy KKItJi 
eon 1 coH^^fli 1 6 R t , 2 0 R±{cj^^$ 

2 coffins 2 2 R t «i , mm.it 4 2 
R. 4 4R$-jiLTl;§\W{C«^$fLtV^?.ttt,lC. 

hSPl 9R?r:frLTSIlcOTFTl 2ROV- 
^«fii t=«$lW(r«ig?$ itX I- ^ & . 

[02 10] CiOS^mfliJi. '^mmsORco-i- 
ix-fiic7)M(cJK^$iut3^:>'SS3 2 R&I/n^yS 
Si3 4 RClJtLTm^WtCffiig^ixTV^S. 

[0211] 'P^W^2 OR±izm^^tVfz^*J-yR 

mrncT)!^ 1 1 6 g t . >f^s«2 o G±{=jg 

«$il7tm2 £7)Blg«fii2 2G t<i, 14 
2G, 4 4G&aLTm^6<Jl3«^Sil, Si^ttX'"^- 
1f44R, 42R, r7>:?i7 hgSl 9G$:3iLTI?2<?D 

TFT 1 2G(^v-xmsizmsi,mzmu^tix^^i, 

[02 12] ttz, Z<r)mm9&ii. <PmS30G<7)^ 
h.-^'iX.cr)mtzm&^tlfCiO=f:>M^3 2 G. 3 4 GRif 
W--/ KSIH&fflsoaSltffil 6R> 2 2R. a^y^M 

3 2R. 34Rt«^WtClte«$tl.-CV^S. 

[0213] <P^miR20G±izm^^ixfzr/u-mtt 
mcom 1 <ommm.m i e b t , *tr6i«« 2 0 B±{cm 

Sil3tll2«OB^^2 2 B(±. «f4 2 

B, 4 4B2riiUTmmW(cm$il, ^mitX'^.— 9" 

4 4G. 4 2G. 4 4R, 4 2R, 9B 
SriiLTm3<0TFTl 2 BiOV— >^^ffi{c;||:^e<j{cg 

m^ti^ ipmms o B<7)^ti-^tieomt,zm&^hfza=f: 
>^3 2B. 34B. u-yvmmi}mcommw^i6 

R. 2 2R, 3t>'«ffi3 2R. 34R. mx/^V—> 
/ilESlffloaSmffil 6G. 2 2G, 3q£>-^3 2 
G. 3 4Gtfi^mztm^ilX\^?>. 

[ 0 2 1 4 ] m 1 Jbmm ecom^Bmizmx^iih c rm. 
^B<7):^^yji^i:yi-i:mws-tizttzxr>. minxx/ 

[ 0 2 1 5 ] a 1 2izypLtzm^^^m(^mt-fimtz 

-5V >T Ji. «3|E«l={iliSg0iJ 1 cotp^a^ym 2 JStS 

[0216] ±fS<7) J: olztXHp^ Lfz yiVi] y-M^n 

«tcLTS5SL:^v:miSSKIt*(iY=9 2%, feS^ 
(x, y) = (0. 3 0, 0. 31) t^j:r,ti. Zeoy 
^ -jSSa^SSrHifiCT 1 i: PJ^^Sr^rffiT'T F T 

[0217] GRItet BRStStCON^fc®, R 



(x, y) = (0. 6 4, 0. 34) t^oTt. 
[02 18] RRftf®i:B^;ilrON*tW. G 

(x. y) = (0. 3 1, 0. 58) i:=5:o7t:. 
[ 0 2 1 9 ] actC, RRftfSt GSItStCO N«®, B 
RStaic O F F 4m i: & 5: ETOiD L 7t t C 

fes-sL, ■?-<^t#<^^'SJK^*Y=i8%, -asg 

(x, y) = (0. 1 4, 0. 1 2) i:^r-5;t. 
[0220] -li^i^t:, HI 2cOffiit5:^fflfl.C:i: 

ffitfOigW7;L';<? 7-s:Sffl-r -f L"f $:l|3S-f ^ i: 

[022 1 ] ±a:L7t:J:^(c, 0 1 ;f^^7 (CS^L^tJS 
B%^S^®(2^3^r^T^i, looJ^'f •y^>'^§g-?l 2T' 
2 mffM^nm 4 6, 48^ |51^(3B[iJrt -i) t> tOT'*> -o 

T, (*t[tii*«) 2oatrFa5SS ( tkts 

«) 1 Otc|iim{2t^?.B^«fiBl 6, 2 2S:'?tl>, * 
SJi3 OOMffl!Hc^ix-e'ii3fot(clBI!j^tg=3r 2-5c03^ 

ymm32. 3 4$-*l, n^ymsEta^msitcom 

0 2S<^?BtH^B«?riE»T'^S^^fliitfc LTV^ 
«>. v:<:0?Ra«^ai0^lIlSS{i, 0 1 5tf0 ( a ) & 
IX (b) 

[022 2] [387!j^1 1 (CS^L^t^Sa^^ii^ 

mzii\.^X\i. l-oa^T.^ "j^yym^Y 2X'Wmth 
2®<0?a[a®4 6, 4 etc, S^>tcm3C0?gH^a®7 2 2r 
iiSDL!tffi5tt^r-:>TV^S. m3<50?gSJ17 2{S,v|a^ 
L=5:v^*i, ^l&lXm2c7)J8iail4 6, 4 8 5:ffiii?rr2. 
;t*^<7)TFT 1 2 fctiS'JcOTFTj&qSff^iXTSl^tca; 
S:tciBiS§ixTt^v^L, [a8;bSll l(c^L;tj:3 
lll<7)»E (TFT««) 1 OtC|g{tf>il/>:TFT 
1 2T-mi*Jj:l/^ll2<7)?KB^B^4 6, 4 8 fc ISlRf triBi!) 

[0223] -5-(^^, BSSI/H 1 1 tc^L-Jt J: 9 (c, 
S 3 COffl[B^H^ 7 2 Sr|giH-S JtibcOll 3 OBfiSlSS 6 4 
*»'4>SS:^6 0tC|S»t4>#t, Il3<?33^>'l;ffi6 6*<|| 
2oS« (*ti*]a«i) 6 8t:iatt^>ix?.«jfC'J>->-ct 
iv^L, i^gsr/ai otci^LTti^ic, m3<oHSim 

fii64*iSl2<^S« m^mS.) 6 8lC^<t/^>n, ^3 
sonti^HfiEe 6*s4'^««6 0tci5ft<^ix.g.1SJtT'J) 

[02 24] 3*^tEli6 6*-'t|'^»K6 0llig(t<c.n 
7ttS)t{Cfcv%TJ±, 01 0{;S^t7ti-5tC, 4'S«:^6 

4'fSia«6 0±C0BSmfii6 2 t 35&>iai6 6 tcOS 
(cJ^^$ixl.SST-C s ^J&m-h:ih.if^^X-t>h. 
[ 0 2 2 5 ] $ 4>t:, 0 1 2 {CS^ L^c?Sb^b«S^S(C±3 

■oT, »3ti:Wi:fJ017!)Sia7(C^LJt2®c7)jRB«BS$- 
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[02 2 6] SiS-K5t*-H<0*^tc{±, 2®lffl«7) 

-t 0±. JfeSV^JillliOSffil 0* 

7t«i»2c7)a^ (S:tr6jS«) 2 0£7)Tt33te5aiRS^ig{t 

[0227] RSt-©JR^:- h'i^J^tCJi. 2Ji 1 f&CO 
>9tL. UlcO^l 0±(C3t^JiSr|gft-5Ci:*« 

atH^H«Offi[Sj $r*(Jffll-f .1. t (c J: 0 ©JRSrSiJtar S 

[ 0 2 2 8 ] H 1 TbME 1 2 CSi^ L/^JBE^B^S^SlCJi 
ffl$/LS4>^3 Oti, lai 3tc^f J:5lc. 
t^-E-ii-f ixJfcfttclgSi^tE^a^ 3 2, 3 4 . S. 

x/z<r>2.r><r>-=t^ I'-m^i.zti LxmMm<,zim^ixfzm 

aSP3 6$:*L-CV^S. rcO«iiS53 6(cSi«tt>^'^- 
1f4 2. 4 4S:S3^t- 20tfD5CHC*t|fiI 
•rSS^tim^iiTV^S 2ooB^^$r«^Wtc 

[0 2 2 9] i/v!. SI A<,Z^Xol,Z. tt'ISlJi3 0£0 
2oc03^:>igfii3 2, 34*5, UliOSK (TFTS 
«) 1 0(Cig{t'5>il7tXW -yf-V-^^Sg^ 1 2<7)y-ht$ 

soi^-rhrmmmmt. 3^>m®3 2. 3 4 5r 

TFT l 20y-MStTOtC^N*^-->'^^-rS^fclC 

[0 2 3 0] Cl^T-V^oS^tt;^'^— -t^P^r-V 
•y r «-o:rcy>c7)X'<.— tt-{c^mtt5r * li"^ t. or A 

i>:fimi^^x'hh. 

[0231] t^<os!JtfiS;^^•^c:J;^>m2oas1ifii 



1 vOT, ^mm^co^ 0 . 1 vOTi: -r 4 c: i: i)m 

tL\>\ tti^ 9-ifi^<50~l 0//m<iOfflJS 

mmitx^—^a^i^c^wx'^mzmm'r 
:[ 0 2 3 2 ] zzx\ m^&:^'^—^mu>'x hmnco 

.[02331 f ^i?^j>, iSm;^'^.— tffflW-i^-X h i: I 
Xli. mi-it ( 2 5 07bS4 2 0 nm) TVN-rJ'-r.y:?' 

iz, ^ys.^ay^^ xcommamL^^^WL^ itt: t, 

[0234] '^.-^Ui^-X hW^t LT(i, mmtco^ 

[02351 mm.^m.n=Fb lxh. is, S 

+^^xmm.^^:mm-ttt:ibiz. ^-xui^xh 
izm-hmmmm^<7)m^iii oyft%a±x'hhz 

[0236] ^fz. mzi:?>J-<i}^-~>i^<7)m&i:m.^j: 
h^\,^fcMz. ^-xUi^'Xhiznti>mmimf(L^cr) 

m-^it 5 0 w t %aTX'3b ^zttfimtLv\ 
[0237] ^3t, -^Jiimt-t/i^i^icrtm^Bnmtiom 

[ 0 2 3 8 ] ^^ttX'^— 9-tli5gSSi:<?)S^ ■ 

mmmmt mm^itx^-^u-jx h t i^ft^-^izx <o 
nmx'^i,miX'S)hzki}^tL\K -r^iyt^. ^- 
xu'jxvt i-xmrn^v-i^x h srfflv^s zttm^ l 

^mzm^^i:}^±^-t^titficomm9mi:m-tzbtfi 
^X'hh, 

[0239] zcnm^mTT^mt. ms evisms 9i.z 
TFTtxo^z. m2cr>&m. (MfSimm) iy*»^.fi;^±T4> 

msL (TFT««) mti-tym?)-±xhfixi:>i.\\ 
[0240] m3eT]mm39{Z7Tcrxoi,z. wr^jSK 
mi}^i^i&:fi-±xtz^. hti}^h^hmmj&.x^-^ 

x^-^<7i-^h^-7-i^>i}-\-^h^j:<t£htzif>. mum 
[024 1] tzfiL. %t.zm^^tih^ 1 <7)^mi4X'< 



(20) 



10-68961 



tJ«ti.3e®S^*i 1 0%lilTT'&* h imt LV^. d 

S. S/c. m20Sifi14:^'<-^^fflU>'';?.hi:LT«i> 

[0 24 2] ic^l%HBcO?gS^S^gc7)|aJi:frft(i^ a 
1 5l=^L3t4'raJl3^yS2®mjt-fe>'K^^Ilimc: 
feV^T, Slcr)?aaii4 6iOJt|Bim«i3 2lCitLTER!lD 
$^^l>m£E*^^^«■CiE*^^8^i: J: d tec OM 

( 1 ) triSS^iX, m2C0Se^H®4 8C9^J|6il|;E3 4t 

(CCOM (2) {3-?-ix-fiiig^$iiTV>*. ^ic. m 
^^tzm^^flhWSlMt. TFT<7)ON/OFFef<0;5f 

[02431 ClcO^Ji, 1 J:lX^2c7)jS 

U -y $-aS!| L^*»% . ft^«E<?D4':^^mti t C O M 
(1) . COM (2) tcoUffl^Sr. 7U-y**<5-V 

At^Si-StcS^-rS. COM ( 1 ) RlXCOM 
( 2 ) cOftjaffi^ifiV^^lCti, C sJi, 01 
( a ) tC^LTt i o (c 1 llT'-h»-r A 0 , -ecolg. C s 

<^*tl6im^acOM{±, m\Ti^A\,z9kti.0\,Z. CO 

M ( 1 ) tcoM (2) h<r>^\,zW&-fh:Ltifm.t.\^ 
v^. CsffllSi{±, @l7^^il3l=:^-rj:ot::. TFT 
S«±(c^(tTt,, ll4lc^-r<J:'9{c:*tl*]SK±tcift(t 

[0244] COM (1) tCOM (2) crjeMttt* 
0. 2VtUiiOS*ifcSJ^a±. 01 (b) 

•r J: 3 (c. ig 1 co?sa® 4 6 , mfw. 2 «o?Sb^b® 4 s 

^tl^fim\\ZQ.s 14, RlXCs 2 4 5:^ltS^i:*« 
StLv>. C sOJtfoimSiti. ascc^fidtc. TF 
T««[±ICC s ( 1 ) , n^^m^^ZC s ( 2 ) Sr-eil 

[0 24 5] i^LfcWfi-^tCfeV^T, 

cDn^eyiSfliB 2 . 3 4c7)i:{aii, m^^^'^(r>^^ 
-m^z•o^,^XWlm■h, ■t^j:hh. Ill 5lZ7jkLfcmm 

mmztiK^x. COM (1 ) , COM ( 2 ) ±j it^fi-^ 
^(Ti'p^'^mcoo'h. 2-ytiimLt,zm^-^t&T$)tni. 
(.hhm^com^mi^i,zt5\^x) micof6.ikmi:m2co 



[O246]019cO(a)fi.Z/(b) {Z-FtL-Pil^L 

tz^'f:ymiSL<n^^m\,zii\^x\i. lliofK^®4 6 
t'm2<7iWLi^mA&\,ztini, 2oi7)g®3J&ymta<^^ 

[0 247] H2 0C0 (a) (b) (c-E-ix-f'ti^U 

^>«fii2r|Sl«{4(cift^t/v:t<7)-C'*?., "T^ip*?, C 
OM ( 1 ) , COM ( 2 ) :^^fi*^{5t^i; 

Offi^BiS4 6az/m2<7)?ga^Ji4 8<7)«^^*>'{ii:Ai: 
^*4>=5:VA*^. J: 0:R#:«(c«iCT(ct3V^T*ii^# i: 
0 t.z:^^ v)m<r>?i-tiimtch%^t.zmmX'^ 

[0248] t.tz. 014C*LfjJ:d^rfl!jtO4>^Ji 
SrMffl LZ-cJ©^, 02 1 i.z5n-t^ o cc. m 1 at/'ll;2<7) 
3^ 3 2.34 cO«{ailSr , ^^'f -y f- 

(TFT) 1 2<oy-^^a^o^<o^-fbfcPIa!LT]S^- 
'^^i:^£^'<;^^omffi$r3S^C3I^w^^EP^DL, ^i<r> 

?gfB®4 6i0ON/O FF^t«i:IS2<7)?gBW4 StOO 
N/O F F«S?rKI6$-ti:T^-r«. t>cOT'J)& . 

[0249] -tKciy-h . z <7iwmijm\i, m 1 <r>m^Bm 

4 6AiON*t®<50tt=S2<?5?fit^S4 8*iOFF:K®i: 

=5:0, mi<Dm^am4 6t^oFF^mc^t^m2<om^g 

Ji4 8*iON4t^t^:Si-3{;, 01 5(Cii{ti)CpM 

( 1 ) , COM ( 2 ) ^tc, y- h^vi^x tmm^^x 

I.J^T-, C s ^mfhrn^li. 02 1 {C^-TJ: 5 ic, 
COM(l),COM(2) -etL-e^tcMJiJiCCs 
(1) 14, Cs (2) 2 4cr)2fflc7)Cs*ii2^gT-* 

■s. 02 1 <rmmm^^m'm-^rc>^co-^>\^mm<^mt 

LXii. m5(7)tmi,zti\.^X. 01 4^omtf54'^«5r 

[0250] ::056BJ<7)fS[H^Ba^5ia, fc ;L{f06 , 
07, 01 0, 01 1 icS^tTtJ: 3=5r?ga%S^S{i, 
H 1 is i I/m 2 cOjBES® <0ii'^=5r < 1 1 , EpJnSBE 

j>i.. 2ma±.(r>mmmmft^ztizx'^. (um 

1 <0?g^-CJiKStT'*^:*>^f>:3tS:m2(^?8iSStcJ: 
OSIfrsC i: J: O^^ffili 5-00^^0, (2)1 
m(Dm^Bm(.zti\,^Xli^^h-t*^o t < i-^A>^rv 
i>d imi:-0rt>-t?>ZbizX^^niEt:'i7^rz<O . 
(3) l«<7)?etH^H«lci>v^T{iS»ft*^^+^TJ>SJ^ 
-^(ct 3 1 ®T-^SFAlfc*c?r0Sti:t'Offlj^CzfflV'>SC: 
t^^T'^S. tfz. Ztlh(7)mffJ(r>mi^-^i:>-tl,zX&3 

mtfzu^iaxt<r>mmfr^zt 
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[0251] ii) (r>^t^mtLrii. me iZTjkvfzx 

RL2Ji^S3tCT•^r;^^:ffll^|,C:t*»:S^•r'^> 

[0252] (2) (OM:i^mttXli. miZyjktyiiX 

0 1;:^^ L7t ± d ^ 3 ^«Jt-fe;P, 2iE.14fe^cofe*^S^r 
^2®fflitGH-fe;U^:t-$:ffll,^S::t*s:^t:'A'), Cl 

[0253] (3 ) <7)*«s:0ili:LT{i. HI ItcS^L^ 

[ 0 2 5 4 ] =arjp, co^jti, ±^Ltzmm<r)mmiz 

[02 55] 

tcMffl-r s zt(,zx^. Kst* 5 0 %a±co^m^sh& 

[ll®i7)©^j5:|jeBj] 

[01 ] HUi, Zco^BMcommcmmeoi^^WUkWik 

^m^tmmz^-rmmmx'h^. 

[ll2]02Ji, ::<o^BJ<?3^oj^®eD^*ffic7)?sa 

mfm^i:mB&mz^-tmmmx'hi>. 

[04] 04 c:<7)5|Bji7)|ISfio5jg®£O^S<iir)?5a 
«5^a5r«lB&Wtc^-rirffi0T'J>S . 

[05]05Ji, z(7)^B^mm(omm(7>{^?>iisicr>m^B 

^^g5:«EB&Wlc^-rBrE0T-f)S . 
[06 3 06<i, ^iO^HJ<:^IISfi<OJ^S(^«*ffi2<7)?ai^ 

m^mt:Wt«&mz7rrrmmmx'hi. . 

[08]08{i. z<o^mm&(r>mm<m^3mmm 
(r>m^m^M^mm}iz^-tmmmxh h . 
[09]09Ji, zcr>^B^</i^<r>mmcoi^im<n3m 
tmt^m&m^mtmmfjizTrrtmmmx'hi. 
[01 0] 01 o<4. ci(D^m<^)m&<r)mmi(7)mhmco 
3 mmm<7)m^^7r:^m^:Wi^mz^wimmx'$i s . 
[01 1 ] 01 i(s, z(7)^'mffy^(ommcr)^tm(^ 

[01 2] 01 2»i. zcr>^mcr>m&(r)mm<7)mi>7f\^ 

[01 3 ] 01 3{i. z<7mmcr>m^am7r^mizmm^ 

<^S4'ISIe<^^8i§Sr«^BSW{^^-r0T'^>4. 

[01 4 ] 01 4ji, z<r>^mcr>WL&^^mizmm^ 



ti^mcr)'pmm(7)mmi:tmmiZ7rctmx'hh. 

[01 5] 01 5<75 (a) at^ (b) {±, Z<0^m<r)2 

mmm(r)Wi^mm<r>mism^^m-rmx'h h . 

[01 6] 01 6C0 (a) &V (b) {i, ::(7)^%BfltOn 

[017 3 01 7li, 01 5£0 ( a) iZ^Lf^msm^ 
iZjsim-Th T F TSScOTffi0T-J)S . 

[018] 018^0 (a) {±, C sJfyy-hfilJSOT 
FTS«cO¥ffi0fS>O, 01 8t7) (b) {i, 018<7) 

( a ) iZTpLfzmmzMJBLfzmsms&^in-rmx-Sy 

[01 9 ] 01 9 ( a ) 2az/ ( b ) (d:, ZC0^m<7)m^B 

^^mzmm ^tih (fiasco n ^ ^^mMcr>m.^:ijmi 

mm-ti.fzif:>cr,mX'$>i>. 

[02 0 ] 02 0 ( a ) ( b ) ZCO^B^Com^a 
tKBJf *^>:i6co0T'S)S. 

[02 1 ] 02 1{±. w<7356BHo?S8^B^^gtcMffl$ 

[02 2] 02 2 {i, z(7)^Bj^com^B^r^mnzmm^ 
tii>'^^m<rm3sjm'S:^fmx'h^. 
[02 3 ] 02 3<i:, z(o^B^<^m^B^ymmi>zmm$ 

[024]024{i, c: co^Bficrim^^^mizmm $ 

[02 5] 025<^ (a) T^S (c) l±, Zeom^Mc^ 

mm 1 izij^t^him&^^mco^m-mmmm&k 

'ttSr^-r0T'J>i). 

[02 6] 02 6^7) (a) 7!iM (c) (i. ifc|gilll{c*> 
X't>^. 

[02 7 ] 02 7c^ ( a ) 7^^ ( c ) {i, ^tO^HflcOH 
mm 1 (C*^*>*?-l.?SS^ilMcO^S(;*tr & 7 'J -y X? 

[02 8 ] 02 80 ( a ) TbS ( c ) {i, jtmi 1 tC*^ 

i}^i>?>m^Bm7r^m<r>mmzni-i> yvv^s. --7M,(n 
[02 9 ] 02 9{i, ^iHt^^sraa^-rs/cftcoai^ 

SIS«3t^^&S^-r0TS>S . 

[03 0 ] 03 oji, ]mm 1 (c*>*>i5SfSB^B«^a 
i:m.«&mz7ktmfmx'ii h . 
[03 1 ] 03 Hi. jtKCT 1 \,zi}^i)^jb^m.^m^m. 
^mmii,ziTitwmmx'h s . 

[03 2] 03 2J±, Jtte^JllC*»*>i5S?ga^^S 
[03 3 ] 03 3«4, mm 1 (C*>*>:bS?gfB^^B 

<r>imm^^^7T^-tmx'hh, 
[03 4 3 03 4 {i, imm2{zt-i)-hhm^Bm^^m. 
^zwmmzTvitmwm'hh . 
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